Objective: The present study aims to examine the relationships between and among cancer treatment-related decisional conflict, quality of life, and comorbidity in older adults with cancer. Methods: A convenience sample of 200 older adults was recruited from outpatient medical oncology and radiation oncology practices in the northeastern United States. A cross-sectional, descriptive, correlational study design was used employing a survey method. Survey instruments included the Decisional Conflict scale (DCS) (with five subscales, including informed, values clarity, support, uncertainty, and effective decision); Self-administered comorbidity questionnaire (SCQ); European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (including five function scales, three symptom scales, a global health/quality of life scale, and six single items); and an investigator-developed demographic form. Results: The mean total DCS score was 22.1 (±12.5). The uncertainty subscale had the highest mean of the subscales (29.2 ± 18.2). The mean score for global health status/quality of life was 44.2 (±20.7). The mean score of the SCQ was low (9.6 ± 4.1). Significant positive relationships were identified between decisional conflict and quality of life (P = 0.009) and quality of life and comorbidity (P = 0.001). Multiple linear regression analysis found statistically significant relationships for total decisional conflict score and the five decisional conflict scale subscales. Conclusions: Results may suggest a relationship between decisional conflict and quality of life, as well as the quality of life and comorbidity. In addition, there are several physical, emotional, and spiritual factors that may positively or negatively impact decisional conflict.
Introduction
It is widely accepted that the single greatest risk factor for cancer is age. Greater than 50% of new cancer cases and nearly 70% of cancer deaths occur in people 65 years of age and older in the United States. [1] As the population ages, this proportion will markedly increase. The incidence of comorbid illness also increases with age. On an average, people 65 years of age and over, with cancer, suffer from three additional diseases. [2, 3] Comorbidity is associated with reduced life expectancy and increased risk for treatment complications, while also having the potential to negatively affect the natural history of cancer. [4] [5] [6] [7] Regardless of age, cancer treatment-related decisions can be exceedingly complex. There is variability in patients' desire to participate in decision making, which may be influenced by their age and disease progression. [8] [9] [10] In addition, there is a variety of psychological, physical, functional, and social factors that influence decision-making. [11] [12] [13] [14] Quality of life is a concept that is central to the care of cancer patients. Quality of life is generally described as a subjective and multidimensional concept that encompasses many of the components that influence decision making. [15] The concept of quality of life refers to a broad range of content, including physical functioning or well-being, psychological well-being, social role functioning or well-being, disease-and treatment-related symptoms, and spiritual well-being. [15] According to O'Connor, [16] patients' health status (including physical, emotional, cognitive, and social) is an essential component in determining their decisional needs. Measurement of comorbid illness and quality of life are just two ways in which to gain some insight into a patient's health status and ultimately, decisional needs.
With an increasing number of cancer treatments available, patients are presented with increasingly difficult decisions. These decisions can lead to decisional conflict, which can be described as "a state of uncertainty about which course of action to take when choices among competing actions involve risk, loss, regret, or challenge to personal life values." [17] Physiologic and psychologic factors can be the basis for patients' decision-making. For older adults, decisions regarding treatment may be considered in the context of their physical function. Sometimes, patients will choose to forego cancer treatment explicitly within the context of their age and comorbidities. [18] Decision-making is preceded by careful thought, which is influenced by a broad perspective of older adults' values and their perceptions of their whole life situation. [19, 20] As the proportion of older adults in the world increases, so too will the prevalence of cancer. Cancer will be just one of the chronic illnesses that older adults will endure. Older adults are at risk for physical, psychological, and functional decline as a result of these chronic illnesses, which may be exacerbated by cancer and cancer treatment. Cancer treatment-related decisions are multifactorial and complex for health-care providers, patients, and families. Although physicians utilize clinical tools in making decisions regarding cancer treatment, little is known about how older adults make their own decisions regarding treatment and whether they experience decisional conflict regarding those decisions.
The purpose of this study was to examine the relationships between and among treatment-related decisional conflict, comorbid illness, and quality of life in older adults with cancer. The following research questions guided this inquiry: 1. What is the relationship between and among treatment-related decisional conflict, quality of life, and comorbidity in older adults with cancer 2. To what degree does the variability in the quality of life and level of comorbidity predict decisional conflict?
Methods

Sample and design
This study utilized a cross-sectional, descriptive, correlational study design using a survey method. A sample of 200 older adults with cancer was recruited from two medical oncology practices and one radiation oncology practice in the northeastern United States.
With the permission of the practices, flyers advertising the study were developed by the investigator and placed in waiting rooms and examination rooms. Interested patients were directed to contact any nurse in the practice. If patients who met the inclusion criteria were identified by nurses, a survey packet was offered to them. Once completed, the survey packet was returned to the nurse and the patient received a $10 gift card.
The criteria for inclusion in this study were as follows: being 65 years of age or older, English-speaking, having the ability to read English at an eighth-grade level, having a current cancer diagnosis, and receiving cancer treatment. A power analysis was conducted to determine the appropriate sample size to conduct correlational statistics and regression analysis. Using the effect size as a guideline, a sample size range of 193 (d = 0.40) to 346 (d = 0.30) was calculated. Thus, a sample size of 193 was needed to achieve the power of 0.80 using a two-tailed test of significance at 0.05.
The DCS was developed to elicit "healthcare consumers' uncertainty in making a health-related decision, the factors contributing to the uncertainty, and health-care consumers' perceived effective decision-making." [21] There are four versions of the DCS; however, the traditional DCS was used in this study because it has been used in >30 studies and sufficient psychometric data exist. [22] The traditional DCS is a 16-item instrument that consists of five subscales: informed (items 1-3); values clarity (items 4-6); support (items 7-9); uncertainty (items 10-12); and effective decision (items [13] [14] [15] [16] . Items in each subscale are scored on a 5-point Likert scale (0 = strongly agree, 1 = agree, 2 = neither agree nor disagree, 3 = disagree, and 5 = strongly disagree). DCS scores range from 0 (no decisional conflict) to 100 (extremely high-decisional conflict). According to O'Connor, [22] investigators using the DCS should "set the stage" for participants by asking them to focus on their opinions regarding a treatment decision specific to the area of inquiry. To this end, the investigator developed an opening paragraph to the DCS that focused respondents to cancer treatment-related decisions, an open-ended question to determine the decision that was made, and a multiple choice question to determine when the decision was made. The paragraph and questions were pilot-tested with a sample (n = 10) that met the inclusion criteria for the current study. Minor logistical revisions were made based on the pilot study. In this study, reliability analyses indicated acceptable reliability with Cronbach's α > 0.70 for the DCS total score and each of the subscales.
The SCQ allows participants to note the severity of each comorbid disease and their perception of its impact on their function. It is a 13-item instrument with the option of adding three additional conditions in an open-ended format. Thirteen medical conditions are listed for which participants are asked to indicate if they have the condition, if they receive treatment for the condition, and if the condition limits their activities. For each item, participants record a dichotomous yes or no response. A maximum of three points can be scored for each medical condition: one point for the presence of the medical condition, one point if treatment is received for the medical condition, and one point if the medical condition causes a limitation in functioning. The total number of points depends on whether or not the optional open-ended items are completed by the participant (scale range 0-48). The SCQ has been shown to have good reliability and validity in previous studies of older adults; [23] however, in this study, the SCQ was not found to have an acceptable level of reliability (Cronbach's α = 0.36).
The EORTC QLQ-C30 (Version 3) is a 30-item instrument that consists of multi-item scales and single-item measures including five function scales (physical, role, cognitive, emotional, and social); three symptom scales (fatigue, pain, and nausea/vomiting); a global health status/quality of life scale; and six single items (dyspnea, appetite, sleep, constipation, diarrhea, and financial). The two global health status/quality of life items are scored on a 7-point Likert scale (1 = very poor to 7 = excellent); the remaining 28 items are scored on a 4-point Likert scale (1 = not at all, 2 = a little, 3 = quite a bit, and 4 = very much). All of the scales and single-item measures range in score from 0 to 100. A high score for global health status/quality of life represents a high quality of life, a high score for a functional scale indicates a high/healthy level of functioning, and high score for a symptom scale/item represents a high level of symptoms/problems. [24] The EORTC QLQ-C30 has been shown to have good reliability and validity in numerous international oncology studies. In this study, the EORTC QLQ-C30 was found to have an acceptable level of reliability with a Cronbach's α of 0.88.
The DIF included 17 items to describe the population under study. In addition to marital status, race, religion, and education, participants were asked to specify the type of cancer, types of cancer treatments received, and types of decision support received.
Statistical analysis
Data were analyzed using IBM SPSS Statistics Version 21 (IBM Corp., Armonk, NY, USA). Initially, a series of descriptive statistics were conducted on the demographic data and on the dependent variable, decisional conflict, and independent variables, quality of life, and comorbidity. Next, a series of correlations were conducted to determine the relationship between the variables. Histograms as well as additional descriptive analyses conducted indicated that these measures were not normally distributed; therefore, the assumptions of parametric testing were not met. Thus, Spearman's rho (r s ), the nonparametric equivalent of Pearson's r, was used for the correlational analyses. Scatterplots were used to test for the assumptions of multiple regression. Since the scatterplots revealed linearity, multivariate normality, homoscedasticity, and no multicollinearity, multiple linear regression analyses were conducted to determine whether the predictors of quality of life and comorbidity significantly impact decisional conflict.
Ethical approval
The investigator received approval to conduct the study from the Institutional Review Board of Duquesne University. Participation in the study was voluntary, and all participants had the right to refuse.
Results
The mean age (± standard deviation) of the participants was 73.1 (±6.98), more than half were female, approximately half were married, and the majority were married. The most common cancer diagnosis was lung cancer (23.1%), and more than half (51.5%) indicated that cancer had spread. Slightly over 41% of participants indicated they were accompanied by spouses/significant others to appointments with their cancer doctors. The highest grade of school completed was found to be a mean of 13.1 years (±2.1), with a minimum of 8 years and a maximum of 18 years of schooling. The majority (71.5%) were retired. In terms of decision support, almost all reported that their cancer doctor helped them make decisions about their cancer treatment, followed by family, and their cancer nurse. Table 1 shows summary of the demographic characteristics of the sample.
When completing the DCS, the majority of participants (59%) identified their complex decision as related to chemotherapy, and 48% of the participants indicated that they had made their decision within the last 3 months. Approximately 19% of participants had decided over 1 year ago. Table 2 presents the other characteristics of the complex decision reflected on in completing the DCS.
A summary of the descriptive statistics for the DCS, EORTC QLQ-C30, and SCQ is presented in Table 3 . Overall, the mean DCS total score (± standard deviation) was low (22.1 ± 12.5) with subscale four (uncertainty) having the highest mean (± standard deviation) of the subscales (29.2 ± 18.2). The mean (± standard deviation) score for the two global health status/quality of life questions was 44.2 (±20.7). Of the function scales, cognitive function had the highest mean score, while role function had the lowest. Fatigue had the highest mean of the symptom scales. With regard to the six single items, dyspnea had the highest mean. The mean score of the SCQ was low, with the most reported comorbid illness being high blood pressure.
The results of correlation analysis showed a significant relationship between decisional conflict and quality of life (P < 0.01) and between the quality of life and comorbidity (P < 0.01). The correlation conducted between decisional conflict and comorbidity failed to achieve significance. Table 4 shows correlation coefficients for each of the study variables.
Multiple linear regression analysis was conducted to determine whether there were any predictors that significantly impact the DCS total score and the five DCS subscales. All components of the EORTC QLQ-C30 were analyzed as predictors, including five function scales, three symptom scales, global health status/quality of life scale, and six single items. Regression analysis also included total SCQ score and elements of the DIF. All six of the regression models were found to achieve statistical significance (P < 0.001). Tables 5-10 summarize the results of the multiple regression analysis conducted on DCS total and each of the DCS subscales. participants felt less informed about options, risks, and benefits and were unsure of personal values in making cancer treatment-related decisions. [21] It is unclear why there were low levels of decisional conflict in this study. In one study, [25] it was found that DCS scores may decrease considerably up to 6 months posttreatment. Since almost 63% of this sample made the treatment-related decision within the last 6 months, the actual level of decisional conflict may have been higher at the time of the decision. In addition, the majority of this sample had lung cancer, and regardless of cancer type, slightly more than half reported that their cancer had spread. It is unknown whether cancer type or stage may have an impact on decisional conflict, thus further study is needed.
When compared with data from other studies of older adults with cancer, the global health status/quality of life of this sample was generally poorer. In a large study of cancer patients to establish reference values for the EORTC QLQ-C30, the mean global health status/quality was found to be 61.8 (ages 60-69) and 60.6 (ages 70 and older). [26] Although different instruments were used to measure the quality of life, the overall quality of life of this sample is poorer than the quality of life of older adults with cancer or advanced illness in other studies. [27, 28] When compared with the EORTC QLQ-C30 reference values for patients 70 years and older, [26] the participants in this study had a poorer physical function, poorer role function, better emotional function, similar cognitive function, and poorer social function. With the exception of insomnia, the participants in this study had higher mean scores on all symptom scales and single items than the EORTC QLQ-C30 reference values. The mean insomnia scores were similar. The fact that participants in this study, overall, had poorer role function and worse symptomatology may account for the poorer global health status/QOL.
The reported level of comorbidity by participants in this study was higher than in other studies of older adults that utilized the SCQ. [29, 30] The most reported comorbid illnesses were similar to the most reported illnesses in other studies of older adults, including high blood pressure, back pain, and lung disease. [23, 30] Family members were a source of support for the participants in this study. About 77% of the sample indicated that they were accompanied to appointments with their cancer doctors by a spouse/significant other, child, or other family members. The availability of a caregiver or a family member influences treatment decisions. [31] Family support was also essential in making decisions about cancer treatment. In this sample, participants reported multiple sources of support in making decisions about cancer treatment. The most frequent included cancer 
Discussion
Descriptive analysis revealed there was no decisional conflict in this sample. A DCS score <25 indicates no decision-making difficulty. [22] The mean DCS total score of 22.1 in this study demonstrated that, overall, the participants in this study did not have difficulty with decision making. Participants demonstrated a higher level of decisional conflict in DCS subscale four which evaluates how informed one is "about options, risks, and benefits, and feeling clear about values and value tradeoffs in the decision." [21] A higher score in this subscale indicates that doctor, family, and cancer nurse. This is consistent with other studies that demonstrated the importance of family preference, family burden, and physician's opinion in making cancer-related treatment decisions. [14, 32] One of the aims of this study was to examine the relationship between and among decisional conflict, quality of life, and comorbidity. Correlational analysis indicated that decisional conflict was significantly correlated with quality life. The weak, though positive and significant, the correlation between decisional conflict and quality of life indicates that greater treatment-related decisional conflict may be associated with greater quality of life. A study [33] found that older adults with cancer chose their treatment decisions depending on the burden of the treatment, possible outcomes, and likelihood of adverse functional and cognitive outcomes. However, to date, there have been no published reports of the relationship between decisional conflict and quality of life. Additional studies are needed to validate the findings in this study.
The correlational analysis also indicated that quality of life was significantly correlated with comorbidity. The weak to moderate, though positive, correlation indicates that greater quality of life may be associated with greater comorbidity. This result must be interpreted cautiously since the SCQ was not found to have an acceptable level of reliability and thus, a Type I error may have occurred. Finally, decisional conflict and comorbidity were not found to be significantly correlated. However, due to the low level of reliability of the SCQ, this result must also be interpreted cautiously because a Type II error may have occurred.
The other aim of this study was to determine the degree to which quality of life and comorbidity predict decisional conflict. The results of the regression analysis of this data indicate that higher/healthier emotional function may be predictive of lower decisional conflict. Previous studies have documented a relationship between decisional conflict and emotional status, with mixed results. In a study of hospital patients, [34] the investigators found that a decrease in decisional conflict leads to less fretting and nervousness. Another study [35] found a similar relationship to the present study with a negative predictive relationship between anxiety and DCS.
Interestingly, of those physical symptoms that achieved significance, a negative relationship was found. The symptom of diarrhea (EORTC QLQ-C30) was significant in five of the six regression models, with the exception of the informed subscale. Other symptoms that were found to be significant included insomnia (values clarity subscale), fatigue (support subscale), and nausea/vomiting (effective decision subscale). This is a curious finding, as it would seem that worse physical symptoms, especially if they were treatment-related, may increase decisional conflict. Although an explanation for this finding is unclear, it may be that participants felt that the symptoms are expected with cancer treatment and thus, did not increase conflict in the decision-making process. Alternatively, if the symptoms are cancer-related, participants may have felt that the treatment was helping them Financial problems, reported as a component of the EORTC QLQ-C30, were found to be predictive of higher DCS total, informed subscale, and uncertainty subscale. Lack of insurance and having a poor financial status are important contextual factors that can influence treatment choice. [36] In this study, >87% identified as "retired" or "disabled." Although financial information and insurance status were not collected in this study, it is reasonable to suspect that this majority would have some financial challenges or limitations being on a fixed income. In addition to decisional conflict and quality of life, components of the DIF were included in the regression analysis. The presence of spiritual support has been shown to impact treatment-related decisions. [37] In this study, the use of a spiritual support person for decision making significantly decreased scores in the informed and effective decision subscales. There are no published studies examining the relationship between spiritual support and decisional conflict; however, the results of this study are suggestive of spiritual support lowering some components of decisional conflict.
Limitations
There are several limitations that impact the generalizability of the findings of this study. It is important to recognize that these data are reflective of a group of predominantly white cancer patients from a suburban area and are not representative of the nation. Therefore, the results of this study may not be generalizable to individuals with different demographic characteristics. All of the data utilized in this study was self-reported, which could impact the accuracy of the data. Although study participation was voluntary and anonymous, it is possible that not all participants were comfortable exploring some of the psychosocial or emotional components of the surveys. Since most of the participants reported that they do not go to their appointments alone, the surveys may have been completed in the presence of someone else. This may have affected their responses. Furthermore, about comorbidity, it is possible that the SCQ was not the best instrument to use in this population given the low Cronbach's alpha.
Future research
Research that focuses on older adults with cancer is limited in the literature. This was the first study to examine the variables of decisional conflict, quality of life, and comorbidity in older adults. Future research should focus on the additional investigation of these variables, particularly with a diverse sample, and to further validate these study results. Since decisional conflict can diminish over time, it would be helpful to repeat this study with patients who are currently in the process of making a treatment-related decision and possibly, prospectively follow them over a period. In light of the results of the regression analyses, further research is indicated about emotional function, spiritual support, and symptom management in the setting of decision making in older adults with cancer.
Conclusion
This study examined the relationships between decisional conflict, quality of life, and comorbidity in older adults with cancer. Participants in this study were found to experience decisional conflict in the uncertainty subscale, have a poor quality of life, and suffer from cancer-and treatment-related symptoms. A relationship may exist between decisional conflict and quality of life, as well as the quality of life and comorbidity. With patient-centered care at its core, nursing is poised to empower patients to communicate their needs, values, and preferences related to treatment-related decisions.
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